Abstract Background: For a 2-to 6-year period, interventionists for the TODAY (Treatment Options for type 2 Diabetes in Adolescents and Youth) randomized clinical trial delivered a family-based, behavioral weight-loss program (the TODAY Lifestyle Program) to 234 youth with type 2 diabetes. Interventionists held at least a bachelor's degree in psychology, social work, education, or health-related field and had experience working with children and families, especially from diverse ethnic and socioeconomic backgrounds. This article describes the administrative and organizational structure of the lifestyle program and how the structure facilitated collaboration among study leadership and lifestyle interventionists on the tailoring of the program to best suit the needs of the trial's diverse patient population. Methods: During the pilot phase and throughout the duration of the trial, the interventionists' experiences in delivering the intervention were collected in a variety of ways including membership on study committees, survey responses, session audio recordings, and feedback during in-person trainings. Results: The experiences of interventionists conveyed to study leadership through these channels resulted in decisions to tailor the lifestyle intervention's delivery location and ways to supplement the standardized educational materials to better address the needs of a diverse patient population. Conclusion: The methods used within the TODAY study to encourage and utilize interventionists' experiences while implementing the lifestyle program may be useful to the design of future multi-site, clinical trials seeking to tailor behavioral interventions in a standardized, and culturally and developmentally sensitive manner.
Introduction
Rates of type 2 diabetes in youth have increased dramatically along with obesity. 1, 2 The TODAY (Treatment Options for type 2 Diabetes in Adolescents and Youth) study, a multi-site, randomized clinical trial, was funded by the National Institute of Diabetes and Digestive and Kidney Diseases of the National Institutes of Health to evaluate the efficacy of three treatments: metformin alone, metformin combined with rosiglitazone, and metformin combined with a family-based, behavioral weight-loss program. 3 The TODAY study found the addition of rosiglitazone to metformin to be associated with superior glycemic control when compared to metformin monotherapy or metformin plus family-based behavioral weight control. 4 Although the metformin plus family-based treatment was not associated with improved glycemic control, participants randomized to this treatment arm had favorable short-term changes in percent overweight in comparison with the other intervention groups. 4 Prior to TODAY, no behavioral weight-loss program designed specifically for children and adolescents with type 2 diabetes had been developed. Traditionally, when developing an intervention, behavioral health researchers follow a ''top down'' approach in which decisions about the treatment and how it will be delivered are made without feedback from the individuals who will be providing the intervention. 5, 6 However, implementation and organizational/systems researchers have begun to recognize the benefits of including direct line staff in the development of an intervention. [5] [6] [7] Despite this information, multi-center research trials rarely provide opportunities for the staff to contribute to the intervention's development. 8, 9 Before the implementation of the TODAY lifestyle intervention, a variety of quality-control procedures were developed to ensure a standardized delivery of the intervention across the study's multiple clinical sites. These procedures included training prior and throughout the delivery of the intervention, on-going supervision and an organizational structure by which interventionist suggestions for tailoring the treatment delivery were vetted and then implemented consistently across sites. This article describes the systematic process used to incorporate the interventionists' experiences and suggestions in tailoring the intervention to meet the needs of a diverse population while quality control procedures insured that the delivery of a multi-centered behavioral intervention remained standardized.
Methods
The TODAY Lifestyle Core and TODAY Lifestyle Committee comprised leading experts in pediatric endocrinology and family-based weight-loss interventions and were embedded within a larger organizational structure ( Figure 1 ). These committees were responsible for the development and facilitation of the culturally and developmentally appropriate TODAY Lifestyle Program (TLP). 10 The TLP was a standardized familybased, weight-loss intervention using behavioral modification techniques and social support methods to assist youth and their families in choosing healthier lifestyles. 10 Another committee, the Physical Activity and Nutrition Leaders Committee comprised interventionists who held a bachelor-or master-level degree in psychology, social work, education, or another related field and had previous experience working with children and families, especially from low income and minority populations. This committee provided a forum in which the interventionists could discuss issues related to their experiences delivering the TLP. The committee met weekly for the first 2 years through conference calls; then bi-monthly for the next 3 years. Finally, for the remainder of the study, the committee held monthly conference calls. To allow for open discussions, these calls were chaired by interventionists who were peerselected. These discussions provided the interventionists opportunities to share barriers experienced in implementing the TLP and to brainstorm possible solutions. The committee chairs were then encouraged to provide candid reports of issues raised by interventionists to the TODAY Lifestyle Committee. These reports aided leadership in early identification of implementation challenges so that these issues could be addressed in a consistent manner across all study sites.
Another valuable aide in identifying delivery challenges was the interventionists' training sessions. Before study enrollment began, a pilot phase of the trial was designed to provide the interventionists training on how to deliver the standardized intervention and a gauge to monitor implementation challenges. 10 The interventionists had the opportunity to practice the intervention with families who were ineligible for study enrollment due to not meeting the study's inclusion critiria. 3 These session were audio taped, with the participant's and family's approval, and reviewed by a TODAY Lifestyle Committee member to monitor implementation challenges and to insure delivery standardization. The recordings were so useful during the pilot phase, that all intervention sessions were recorded and monitored.
Frequent, in-person training sessions were also conducted that provided an avenue to assess implementation challenges while ensuring standardization. Starting in 2006, the interventionists were asked to complete surveys prior to the in-person trainings. These surveys were designed to monitor implementation challenges, assess possible training needs, and encourage the sharing of implementation experiences. Over 4 years (October 2006 through May 2010), the interventionists were queried seven times. On average, 82% of the interventionists (range 60%-100%) returned surveys to the TODAY Lifestyle Core. Once de-identified, the responses were used to develop training topics including issues related to implementation procedures and challenges, promoting behavioral change, adjusting to changing developmental stages, and motivating study participation. During these early trainings, interventionists were encouraged to present case examples and describe their experiences implementing the TLP. Making adjustments to a standardized trial while the trial is being conducted raises concerns of consistency in delivery and data integrity. These concerns were carefully considered whenever any modifications were made to the delivery of the intervention. It is important to note that many of the interventionists' suggestions were not acted upon by the TODAY study leadership due to concerns that the change may affect the study's outcome. For example, one suggestion was to collect participant's feedback and suggestions during trial enrollment. Though fruitful information may have been collected, study leadership felt such a query would be lengthy and might compromise integrity across treatment arms. It is important to note, however, that all participants' feedback was collected at the conclusion of the study.
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Results
Through committee meetings and training sessions, interventionists shared their experiences implementing the intervention. Study leadership monitored the standardized delivery of the intervention, assessed challenges, and, when necessary, provided supplemental adaptations and materials (Figure 2 ). Since these items were designed to supplement the intervention's key components, they were available to all lifestyle participants.
Location to conduct the intervention
The lifestyle intervention was designed to be delivered in the clinic. However, one of the commonly reported challenges by the interventionists was the difficulty in scheduling TLP sessions during clinic business hours. Only 31.0% of TLP participants lived with both biological parents and 43.4% reported household annual income of less than US$25,000. 12 For many participants, a parent or support person was not available during working hours and/or the family experienced barriers traveling to the clinic. To address these challenges, the study leaders agreed to allow interventionists to travel to the families' homes or communities. Of the .12,000 TLP visits conducted during the trial, 40% were completed in the clinic, 19% were conducted in the family home, 17% at community locations, 20% by phone, and 2% by other forms of communication.
Maintaining intervention intensity and duration
TLP sessions were designed to be delivered at different intensities across the course of the study. 10 As the frequency of contact decreased and the length of time in the trial increased, interventionists noted some participants' motivation for behavioral change began to wane. To help address the dynamic nature of motivation, study procedures were developed to retain TLP participants during times of acute stressors when participation at the recommended frequency was not possible, and to capitalize on motivation for behavioral change later in the study when treatment contact was designed to decrease. These procedures included a study-approved hiatus for participants facing acute personal crises (e.g. death of a family member, temporary homelessness) or a brief re-intensification of the intervention during later phases (i.e. weekly contact for 4-8 weeks). 10 
Comprehension of the written materials
The educational materials developed for the TLP were written at a third-or fourth-grade reading level and provided in English and Spanish. In fact, 39.7% of study participants were Hispanic. 10, 12 However, the interventionists reported that some participants could not read the materials due to reading comprehension difficulties and some support persons, though fluent in Spanish, could not read Spanish or English. To alleviate these difficulties, the TODAY Lifestyle Core and interventionists worked together to produce audiorecorded versions of the materials.
Modification of the intervention to meet developmental differences across time
Participants in TODAY were between the ages of 10 and 17 years and enrolled for a minimum of 2 years and a maximum of 6 years (average: 3.9 years). As a result, interventionists could end treatment with individuals aged anywhere from 12 to 23 years of age. 12 Due to the length of the study, role transitions were common within families (e.g. becoming a caregiver to an ill parent or younger sibling) and often the result of maturation (e.g. attending college, starting full-time employment, or having children). TLP interventionists experienced challenges in promoting behavioral change across these transitions.
In response to these challenges, the interventionists collaborated with TLP Lifestyle Core and Committee members to develop supplemental activities that were designed for these transitions (Table 1) . A standardized procedure for proposing and using supplemental activities was developed early in the development of the TLP to ensure consistent opportunities for use of these supplemental activities across sites. Interventionists reported that these activities were well received by the participants and were energizing for the interventionists as well. Interventionists with exercise physiology training and those with nutrition backgrounds were instrumental in proposing and designing many of these supplemental activities: trips to the grocery store to learn nutrition label-reading, comparison shopping skills, the use of pedometers, and resistance bands.
Tip Sheets were also developed for the later phase of the intervention: a single-page, educational document that illustrated a specific take-home message (Table 1) . Many Tip Sheet topics were suggested by the interventionists in response to changes in their participants' developmental and motivational needs, such as how to build physical activity into work/college routines, how to prepare healthy meals for one, and how to prioritize healthy lifestyle behaviors while facing stressors often associated with adulthood (e.g. caring for an ill parent or raising a family).
Conclusion
One limitation of this article is that no formal method of measurement was used to assess the efficiency and effectiveness of the described organizational structure. The TLP committee structure described above was designed to monitor the intervention and maintain standardization. Only in retrospect were the noted benefits observed. The inability to measure the structure's effectiveness may limit our model's generalizability and productivity in other clinical trials.
It is important to note that the TODAY study metformin plus lifestyle treatment was not significantly different than the metformin alone in improving glycemic control. 4 While we believe the supplemental adaptations described above enhanced the implementation of the intervention, we do not believe that the adaptations impacted the overall study outcome. The intervention's core components were safeguarded by the TODAY study leadership's careful and thorough review of each adaptation while keeping in mind the overall impact on the standardized implementation.
The TLP was designed to be delivered in a standardized manner to families that were diverse in age, race/ ethnicity, socioeconomic background, and motivation to make behavioral changes. In addition, the length of time that participants were involved in active treatment in the TLP (average: 3.9 years and maximum: 6.0 years) was an unprecedented length of time for participation in a family-based, behavioral weight-loss treatment study. 12 Not surprisingly, during the course of the trial, most participants experienced significant and varied life challenges to which the interventionists needed to be sensitive and responsive while maintaining the integrity of the protocol. The TODAY organizational structure provided study leadership and the interventionists avenues for frequent communication so that the interventionists could meet their participant's needs while insuring that the intervention's integrity was maintained. We believe the organizational structure of the TODAY study, which allowed for on-going collaboration between interventionists and study leadership, may serve as a model for other multi-site clinical trials implementing behavioral health interventions. Choctaw Nation of Oklahoma, and Oklahoma City Area Indian Health Service; the opinions expressed in this paper are those of the authors and do not necessarily reflect the views of the respective Tribal and Indian Health Service Institution Review Boards or their members. Materials developed and used for the TODAY standard diabetes education program and the intensive lifestyle intervention program are available to the public at https://today.bsc.gwu.edu/.
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